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E 2 XttY 2 fcSRjRUTHTfcJ^., Y 2 ;*l£g$:^ U Y 2 tfttft&S 



LA 



m<Z>Y 2 ttfirCT?*»^t>TV^T%J:<, fS<3DY 2 , E 1 , E 2 XteX 

T*ifeoT, &3&r i ~ 2 o <DBt4t*m& mmm.i~2 o<Ds\utfy<$?mmit7k 

mm. ItttS, 7JW-V2±<$;Jim. ^x^ii, -o-, -co-, -s 

-> -S0 2 -NR 12 -, -PR 12 -. -P (O) R 12 -. -BR 12 -Xli 
-A1R 12 -^U R 12 !!:**^ -Any>«?, 1 ~ 2 0 ©Rffc* 

TffcJS&oTV^fcJ:^. q » 1 ~ 5 ©«E»*e C (M 1 ©«C^-ffi) -2] <feja%L 
, rttO~3©«E»S:3*-r Q > 

i/^n^>^^x-;i/S, SSI 2/* a^># ^x~;i^, >f ;i/g, 

xx^g, kh (-no , ft*-?* Kg (-p<) , mttTkmm ocr 
-, >c<] R&mm^m osir- >si<) a&u Rtt*ijs*fcw: 

fcBB&^fc^U A 1 MA 2 «r^LT&«*a£&«MftLTV%* 0 E 1 R 

XfE Z U&fJ'^lzm - ^'&mteiT wc^^vi. riOE 1 &tfE 2 jiLC^ V 
*n^>**;xx/i/g, ftift*/*n'<>**;xx;i/g, >f ^-^I/gAtf**-* 

[0 0 2 8] 
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R 1 ~ 2 0 <Z>^ft*fiiS, &tm®Ll~2 OCDT;i/n^r>>S, ^il6~2O07 

U-;i/^-^S/«, j^UtfU~2 o©7^ FS, i ~ 2 o ©aitfrMS, # 

Sfe«i ~2 o©3jx^7-f K3£, &ifc»i~2 0(Z)^;i/^>r Ktt, l**3itffci~2 0 

[0 0 2 9] 

3Jn^7W>^, ^x-^A^S*: £#T*£<&. 3©Y 2 

*»©Y 2 ttHDT^MfcoT^Tfc J: <, tf&©Y 2 ^E 1 , E 2 XttX 

[0 0 3 0] 
[ft 7] 



vv 

R' 3 R'* 

[00 3 1] 

TV^TfcJ:^. e 1 ~ 4 ©SaBP&aS'f < ) 
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[0 0 3 2] 

(2) vm^ti^m^^mit^miz-B^x, e 1 ^e 2 

-;vmT*2bZ>m&. A 1 J&ZfA 2 ©3R«3l©|g^tt, (1, 1' ) (2, 2* ) 
—S3B*3!T&oT *><!:<, (1, 2' ) (2, 1' ) zim^iiMT'&oTfc <fc 
3© J: (2) T^$tlS^#^M^#©^T^i, -fl25£ (2- 

a) 

[0 0 3 3] 
[ft 8] 




(2 - a) 



[0 0 3 4] 

±m-m^ (2- a) IdfcV^T, M 1 , A 1 , A 2 , q r te_LIE£ 1^ CT? 
X 3 teajjg-£H$<Z)@B&^-$:^U X 3 ^£fctf)X 3 ttl^D 

T't)M&ot^T^i<, fffiGDX 3 X&Y 2 H%lffihT\<^T : b&^ 0 3©X 3 © 

ftftMi:LTit — «5£ (2) ©X 3 <Dmm-T:m^fc*>v>£.mv*)<D*m'f Z> 

Z.£tfT*£2> e Y 2 tt;W:*&a&a*U Y 2 ff^E&Sfilgr, ^&(PY 2 itm 
CtWd:otV\T : fe)<i:<, ffiODY 2 XtiX 3 ^jgLTV^&J: r<Z)Y 2 

oi^^ttn — (2) £>y 2 <DmmT'm^vfc&(D£mv : b<Dzmf 
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[0 0 3 5] 

m*. m&*& (i, i' ) (2, 2' > -mmmM&zf a, 2- > (2, 1 
3©-^ (2) r*m2nz>m®&mit&<®)(DMtfcMziLTit. (1, r - 

^isy) (2, 2' - tf;* (-r j;;i/3--)Ai;^n'j 

K, (1,2' -^vy) (2, l' -rn^» -tfx (jy?-ji) 
n-^A^QUh*, (1, 1' -*?-uy) (2, 2' -i^x ( 

>r >-r r -;b) (1, 2' -*^v>) (2, i' 

f-vy) -bfx (jy^—JV) Vn/ZJ — VkiVVu V K, (1, l' -4v?u 
tru^» (2, 2' --fyyntfy^>) -^x*(>f>^;i/) i/Vi/zi^^A 
^o'jK, (1, 2' --r y^ntf y^) (2, 1* ->r y ^ni^y^) 
-tf* (>r ^-t 1 — ^;i/zz-^Ai?^D v k, (1, 1' -x^i/>) (2, 

2' -ai^u^) -tfx (3 - y^—;v) i?jvn=LVl±i/2 u y K, ( 

1, 2' (2, 1' -:n^l/» - ^ ( 3 -*^;W ^-Jl/) 

^--jA^n'JK, (1, i' -=L^uy) (2, 2' -:n^- uy) - tf 

(4, 5 yV >-^-;i/) s;;i/3-^Ai;^n'J K, (1, 2' -:n^L/ 

>) (2, i' -^uy) - tfx (4, 5 -/oy>r ^;i/zi-?A 

^n'JF, (1, 1' -n:^^^) (2, 2' -if* (4->fy 

zfu ifjv^fy^-jv) i?;vu-y<up?u V K, (l, 2' (2, 
— ^ ^y) — (4--i'V7u fcUiH y-r—ji/) i> u*> y xm 

K, (1, 1* -rc^l^>) (2, 2' -zn^l/^) - hf* (5, 6-^^^;i/ 
y^—Jl) i/JVzi — y&iftmV K, (1, 2' -3c^u>) (2, 1' -j: 
^ ^y) -\±7s (5, 6 -^*^;i/-f y^—jv) *?2±V>7 u y K, (l 



2 1 
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, 1' -m-l/y) (2, 2' -oq^I/» (4, 7 -*;>r V^"Dtf;i/>f 

>5 :r -;i/) ^3C-)Ai?^nUK, (1, 2* (2, 1' -x^ 

u» -i^* (4, 7 -sm yynt?;i/-f ^^i/) y^s^n y F, 

(1, 1* -m^-vy) (2, 2* -x^l/» (4 -7x-M>f- 

^nz^^n'JK, (l, 2' -x^i/» (2, l' -x^» 
-tr* (4 - >^ai— ;i/-f ^3-w*;jro>JK f d, i' -x^ 

(2, 2' -x^i/>) - tfx (3 -^.^;i/-4 ->f yyn tf;b>f>^^ 
;iO V2±V>; n y F, (l, 2' -xfi/» (2, l' -x^lx» 

-tf* (3 -*^>n/-4 --fyy°n tf;i/-r ^n-^y^n'JK, 
(1, i' -x^i/>) (2, 2' -x^i/» -tfx (5, 6 -^>y>r >^ 
— S/Vl/ ni'JAy^D'J f, (1, 2' -x^i^» (2, 1' -x^- by 

) - yd 7. (5, 6 -^<> y-r ^3-9/11^^ □ y k, <i, i' - 

x^l/» (2, 2' ->fy^nfcf'Jf» -if* (>f y^-)\y) ¥)vn~y& 
^n»JF, (1, 2' -x^i/» (2, i* ->f yynbf y^>) -ifx ( 
>f>f-JI/) ^3i9Aj;^QiJK, (1, 1' ->fv^nt'jf» (2, 
2' -Ifx (>f>^-;i/) i?)l>zi — ty 2±*s 2 u y f, (1, 2' - 

*5^l/>) (2, i* -x^u» -tfx (>f >^-;i/) i/>n->)Ai/^n'J 
F, (l, 1' -*3-U» (2, 2' -x^l/>) - (>f y^-jv) VJl 
n-W^D'JF, (1, 1* -x^l/>) (2, 2' -l^x ( 

^y^-jl) ^l/ni^A^n'JK, (1, 1' (2, 2' ->f 

yyntry^^) -trx (^y^-jv) va/zi — vj**?? n y F, (1, 2' - 
(2, i' yynt? y^» - tf;* (-r>^-;i/) s^^xyA 
^d'JF, (1, 1' --ry^ntf y^» (2, 2' -tf* ( 

>f>5=-/i/) ^ni^A^^n'J F, (1, 1' (2, 2' -a 

*uy) (3-^f;i/i/^o/<>^i^) (i/^D^>^i/*i-;i/) 

-*ji±v>j u y f, — (i, i* -^f vrn br y (2, 2 ' — fyy ' H^y 
^Wa'JK, (i, i* -yntfy^^) (2, 2' -ypbry^y) (3 
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UK, (1, 1' -OQ^l/y) (2, 2' -*^yy) - (3-*?-;\si/9 

w<y&V3L-)\s) ^n-^^i/^n'JK, (l, i* -*?-yy) (2, 2 
' -bf* (3 -*?-)iy? n^y# Vm-jv) ^i-)Ay^n 

UK, (l, l' yy*n t?y ^y) (2, 2' -aL^uy) -ifx (3 
^>n/S/^ n^>^$;ai-;i/) ^vi/n-^i^s;^ n y k, (i, i' -x^yy) 

(2, 2' -jy-Ju^Vry) -tfX (3-^^;i/i/^D/^>^^3i-;i,) 

;nj-^A^^nu K, (i, i' -*^yy) (2, 2' -ifx 
(3 -*^;i/S/#n^y# u y K, (l, l' 

^yy) (2, 2' ->f yyntfy 5=y) -tf;* (3 n^y# 

^;i/nzi^A^^n y f, d, i' --r y tr y ^y) (2, 2' - 
>f yy'nhfy-^y) -ifx (3 -*^;i/S/#n^y# s?:n~;i,) i/jvn-V2±i? 
^O'JF, (1, 1' -;n^yy) (2, 2' -*^yy) -ifx (3, 4-P 
^f^^/^D^>$i;i^) i/;vnri)Ai;?ny K, (i, i* -31^-uy 
) ( 2 , 2 • -jyzf m: v ) - tf x ( 3 4 ^ v** a^>^j?i 

^>3^^At?^n y k, (1, 1* -^yy) (2, 2' -;*^yy 
) - ( 3 , 4 - £>\*^?i/:y? n ^ y # i/x -;i/) ^;i/o — yi±Z/&uV F, 
(1, 1' -*^uy) (2, 2' ->r y yatfy^y) -if* (3, 4-y* 
7-jii/?w<y#sJx.=-Ji) Vfrzi — V&Wu y F, (1, 1' ->fy^ntf 
y-?y) (2, 2' ->r yy'ahry^y) -tfx (3, 4 -istnvts? w<> 

Zi/iL-jis) □-i^a^^qij j?, (1, 2 ' -m^yy) (2, 1' 
^•yy) -tfx (3 w<y& V^l-jv) ^nr^^nn*, 
(1, 2' -xfi/» (2, i* --ry^nify^y) -tfx (3-*^-;i/£/ 
* n^y# ^:n-;i,) ^n-^Ai/^n'JK, (1, 2' -*^yy) (2, 
1' -*5^yy) - tr^. (3 -^^;i/->^ n^y t5?^x— i/Vi/^ri? 
nUF, (1, 2' -*^yy) (2, i' --ry^nify^y) -tf^ (3- 
l-f-JWj uKyWjL—W ±>ji,H-y&Wuv K, — (1, 2' -^fyyn 
try-^y) (2, 1' --ryyni^y^y) -ifx (3-*^;i/*/*n^y#^ 
vuvv □ y f, (1, 2' -ifi/» (2, 1' -*^y 
y) -if* (3, 4 -^^-^;i/S/^D^y^^ai-;i/) V)\> n — *?2±i/9uv F 
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, (1, 2' (2, 1' ->r y^ntf -if* (3, 4->^ 

^f;i/^^0^>;5?j;x-^) i/Vl/n-^Ai/^DU K, (1, 2' 
) (2, 1* -tfx (3, 4 -Vm-Jli/ZWOZV^- )V) V 



^ni^^D'JK, (l, 2' (2, l' ->f y^ntry^ 



(i, 2' --fy^ntfy^) (2, l' -^yyntfy^) -bf* (3, 
^/^^n^^^^x-;!/) ^i/n-^i.i/^ny F, (1, 2' -:n 
(2, i' tfx (5, b--y^-jv-fy^-jv) 

^^DUK, (1, 2' (2, 1' fcf* ( 5 , 6 

~-y^-jv4 y^-jv) ^i/nx^Ae/^n'JK, (i, 2' (2 
» !' tf^ (6, 6 -^^^;i/>r o V 

fc, (A-2)^LTtt, -^^©^^Mfb-^#>©^*^2S^J£iUi$:M 
[0 0 3 6] 

mswiz&ttz*],-?^ ym^mmizmLxit. (a) ^iiuTii, mm ( 

A - 1) ^##$MT*&&., 

?£tc (b) ^K^^xwim-t^o 

&$&miZ33WZ> (B) (B-l) 7Jl*~ V M3r*/ikSfy)%.X$ (B 

[0 0 3 7] 

±«H (B-l) mft<D7Jl$.-V<U**isit&®tLTl$, -la^ (3) 
[0 0 3 8] 




) - fcf * ( 3 , 4 - is 
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[ft 9] 



>AI— 0-4— A I — 0-4-AlC (3) 
R 2 ' 

[0 0 3 9] 

S, 7'J-;H, TU-;l/T;^^r;l/«^i:*(Z)Mft^*^sv^^±7^^>^f>iS^•S: 

• wtt^M-S-Mfc^U jIS2~5 0, b<te2~ 4 0<D&mT*2b& 

y (4) 

[004 0] 

[ft i o ] 




[0 0 4 1 ] 

(5£tK R 21 RX$v?&.ffim-Mj% (3) {C^^S^Oill^CT^So ) 
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[0 0 4 2] 

J»T©«^**. £&K:*f*L<H:, ^Mi7;i/ 5 - ^ Afb^t^ 3-51 
[0 0 4 3] 

^ rp J- ? I - L - T ^ £ ti 5 7 ;t- x y -fr » > flfr |g CDgifl ^ ^1j(C - fr* il/j&i) JgflPt- 
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[0 04 4] 

mm&mtTkmmm&mtLTit. h;i/x>, ^-i/i/y, * 

is*zsm^mm.ik7km j $>'<yzy. ^\^r-9->, s\-7*y^ *z*y. ? 
%y. Ffljy. ^y-^tiy. *v z^ftym^mmtikm^i/tu^y* 
y, i/?v\3r-y-y, i/Vu-xv *3-Jisi/#us<y$ym%mi%$Htykm 

[0 0 4 5] 

(b-2) ^^ttn mz&m&±mft&mt:fcmisT * ^*y iz 

( [L 1 -R.? 2 l h+ r a (.[Z] " ) b . • • • (5) 
( CL 2 ] h+ ) a ( [Z] - ) be ... (6) 

(fc£U L 2 UM 2 V R 23 i 24 M 3 ,R 25 3 CIttR 26 M 3 T*&£„ ) 
[ (5) , (6) ^;tfi v . l 1 [z] " tt, #®I&447-:fr> CZ 

1 ] " Xtt [Z 2 ] " , - -T' [Z 1 ] " tt*ft©iS3J><7C*K:|g^LfeT-*> 
, -T^fct> CM 4 G 1 G 2 • - • G f ) (I3T% M 4 ttJUHf***! 5 ~ 1 5 J£ 
tc^ #£U<liM8§flf^tSf!l 3 — 1 5i£7t;iSi&^i- 0 G 1 ~G f te^-Ji-Tti* 

MM^f-, An>f>i^, ^Utifci ~2 o®7;i/^M, mm&.2~ 4 og>V7A/ 

^iii~2O07;i/3#i'l, £*ii$:6~2 o<z>yy 
^*8t6~2 o©ry-;i/^-^ri/S, ^fJc 7 ~4 o©r;i/^;i/T ^ 
mm 7 ~ 4 o <dt U - ;v^p;i/S, £?££teL ~ 2 o ®/\ □ ■& t yM&9itit&m& 
, I*cfl8t 1—20 ©7i^M^ >>Sv * O >f K3£* X &0y&£ft£ o- 2 0 © 



TfcJ:^. fii [( #v£v£«M 4 ©M^ffi) +1] (DmmZir;-*. ) , CZ 2 ] 

~ it. mMM7£m<D7£$t<DMm (pK a ) 1 qj^tcq^i^^x^^ kbm*» 
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fc, R 23 ii7K^M^-, rn.mm.i~ 2 Q<Dy)^)^m, $tmm6~2 o<dtv-k 

^nS/T-^^^O^C^gB^^^-r., htt [L 1 -R 22 ] , [L 2 ) ©>f^- 
>ffi!fc-e 1 — 3 a it 1 J&Lt(Z>^I&. b= (hXa) -e&6 0 M 2 tt, M 

mwmmi~3^ ii~i3, i im^m^ti^(D-e$>^. m 3 

[0 0 4 6] 

7 ^ >, ^^;i/^7oi^;i/T^ bTUS^>, p-^d^e-n, N-^^^-;i/T 
— y>, p-nhn-N, N-s;^5 L ;i/7- U >*i:'©7^ hU^i^;v/is 

[0 0 4 7] 

if$r#{fS^^^-e^, R 23 R 24 ©IMi:btH * p # £?:nx;i^ 
, *?-)Vi/>7 x^;i^? d^>^ S^x— /H£, 



# y 3 0M{«i:LtH Li, Na, 
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K, Ag, Cu, Br, I, I 3 te¥%:mtfZ>Z.£.tfT*g. M 3 (D^kfamt. LT 
Mn, Fe, Co, Ni, Z n& Z> Z. il tfT'^Z. 
[0 0 4 8] 

[Z 1 ) " , -?t£t>*> CM 5 G 1 G 2 • • • G f ] JCfc^T, M 5 (D^k 
ftmt.VT&B, Al, Si , P, As, Sb&£\ ^iKttBltfAl^ 
lf£*l€>„ G 1 , G 2 ~G f ©MMilLTH PTJV^frT $ J b 

ffc3KfSiS£ bt^fM, n-7u¥jim, >f y yn tr^S, n-y* 

>fv^f;i/S, n-^-^^;i/S, n-x^ni/M, y:nrL/i/3£, p- 

*ili:Ltp-7;i/to7i^i/l, 3, 5-j/7;i/^n7xx;i/S ( 

? □ n y i x;n«- 3 ; 4 , 5 — h u ^ y 31 —KWi* ^ y $ y n y 31 

— 3 , 5r- h u Zjvjtu * 7i-;H,, 1^;* (h u^ 

[0 0 4 9] 

3fiXtty*l^>^^^ K^^;i/-r^^®M^*3-Br<3D^^« CZ 2 ] ~ <D^m 
£LT&hVz7)i*u*#>x;\/-fc>MT—*y < CF 3 so 3 ) " , ify. (b 
V y;i/^-n^ ^yy>;i/^n;i/) ^^;i/T— ^y, i^y. (h'j7;i/ta^^>7x;i/ 

/<>^ji/F-t>, tr» (h v y;i/^-n^^yy.;i/vjNn;i/) 7^ F, 
jfitRSfcr-*> (c 1 o 4 ) ~ , hu -7)v*ummr-*zs( cf 3 ,co 2 )" ^ 

^7)i/fn7v4^v7rfv( ShF fl r, -7;b^-n a ;iy^ve^-y-^- rp 
so 3 )~, ^nnxii/*>i!l7-t> (CISO3 ) " , y;i/^-nx;i/^y^ 
7-t>/5-7^ft7>f : E> (F s o 3 /s b F 5 ) " , y u x;i/jfty 
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;i/*>^/5 - yyitry^^y (cf 3 so 3 /s b f 5 )~ tezzmfzutf 

[0 0 5 0] 

3©£e>& (b-2) j&&{£&#j<DfkttiW£.isXte. f-b^y ^-jvmm b V 

m-frTy^—yJ*, -t b^y ^—»mwtbv - n-zf^-;iyy^~ fh 

^E-^A, fh77i-Mi^f;i/ (h'J-n-^f;i/) T^^E — ^A, 

(2 y tf y e;-i7^) , ^ b^^-y (^>^7MD7 
mmbV^jvyy^—yJ^, b^^-y (^z/^yMuy^—jv) 
lihU-n-^f^/T^^-yA, -r- b^^-y K>^7;^n7x_;i/) ?jBB 
S?hU7x^^7> : E-7A, b^^-y (^>^7;WD7x^;i/) flffl^-rh 
^-n-^y^^-yA, -r-h^^f* 7;^D7x^;i/) *HJ^-r h 

^ni^^T^^— ^A, -r- b^^-y (^>^7Mn7x-;i/) m^os?^ ( 

MJ-n-7*fA/) 7>=E-7A, ^h^3f* (^>^7;WD7x-^) 
^ ^f;i/y7x-A7> : E-7A, -^b^^rX K>^7;i/^n7x^) lib 

'J7x-a t>=e— ^A, fl^7^ (^>^7;i/tn7x-^/) W 

- v —yj^, ff7^7> (^>^^;p^-n^oi— mWZ bV *^;i/7— y ^ y 

^ (^>^7;b^"D^a:— fflllft'O t/JVhf V V—V A, 5^ b^^y (^1/ & 
7W07i-^) (2 - i/T J y *;n 7A) , ^h-^^PX (X> 

(^>^7;i/tn7xr;i/) lihU7xn;i/^7s*-7A, -r-h^^PX CtfX 

(3, 5-yh'j7^^^i/) 7x-;i/j Wfe^-^uy-U-^A, -r h 
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=y v ^—urnm :7 ;c n -fc— ^7 a, b^y ^—jimmm, -x- b^y ^—jvmm b 

y t- b^i 3L—)\,w& ; r h77i-;b^7^ y y~?yjfy, rh7^^ 
mm (1, i' -^^^;i/^acD-fe-^A) , ^h^x (^>#:7 

TO^-h'J^A, -^h^^r^ (^>^7^D7i-;i/) OTIfc^l^ 

•7 ^—jvtfjv? 4 y y~?yjsy, ^b^-y^umw^, j\/*uMm& 
*yx)iftymmteE&mifz>z}itfT*£z> 0 (b-2) ^tbt«, ±is- 

(5) ST'SStlS-f^^ttMW* 
[0 0 5 1] 

3© (B-2) m^X^t^ ^(A) ^©IS^Jift^ttLT*^^ 

*»WJCfeW45*l/7-r>M^tt«ltK:*V^Tttv (B) MtlT, (B-l 
) ffcfr<D*&JSVNT4i)J:^U (B-2) SbfljJ V*T <k (B 

^ -1) (B-2) /&#££M*1^foi±TM^T%<J:VA <1 

[0 0 5 2] 

3<=>IC, itfiB© (A) J&#&tf (B) ^^±^t LTMt5t)©T'$)o 

T%<tvNU (a) jfc#> (B) (c) ^mr^^n^Afb^ 

3 i r% ( c ) f&ftcDmmr ^t^mtt v x it. a i ) 

R 27 v A1Q 3 _ V . (7) 

R 27 i*mMmi~i o<d?;]s*)v£: q ^mgri ~ 2 o © 



3 1 
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[0 0 5 3] 



mis— jr^ (7) T-Bzn&ik&yiKDMifcwt. Lta, hvt^jvrjb^—v 

[0 0 5 4] 

£©M^«#tc;J3tt5 (A) Mm&&£ (B) ©ftMfitefcfc, (B 

) mmm&uLT (b-d tt^%&;gv^i§iiHc«, 5 e^jfe#*L<tii : 

1 — 1 : 1 0 6 , J: L<ttl : 1 0 — 1 : 1 O 4 ©<gffl#M* L<, _hsB 

8R?fcV\, (B-2) ft^to&#^fc»^K:fcJ:, =E^tff*Uttl 0 : 

1 — 1:10 0, <fc y#* L<te2 : 1 — 1 : 1 0©WM* LV\, ZLOl^M 

p [0 0 5 5] 

(A) «jK«^l:mSJCi:UMv^e>tiS (C) ©ftfflfRtett 
. i E^/Jfc-p«F*b<tJ:l : 1 — 1 : 20000, J:*J«F*L<ttl : 5 — 1 : 2 
0 0 0, $ £>tC#a; L< 1 : 10 — 1 : 100 O0|gB* ? I* LV^ 0 ^ (C) 

&&^#£ffivN&z:£{cj: y, JS^^M^T^y ©S^tt$:f6i_h^-&§3i:^"e 







[0 0 5 6] 










lit® 
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^USEfb^fi^i: LTl±, JMfcimctt, Si0 2 , ai 2 o 3 , MgO, z 

r0 2 , Ti0 2 , Fe 2 O a , B 2 O s , CaO, ZnO, BaO, Th0 2 

r>r /t-j&^^w&n*. iix #i:sio 2 jfc«Ai 2 o 3 # 

^&LT%J:^ 0 — ±SBJ^CDffi#£l,T, MgCl 2 , Mg (OC 2 H 5 ) 

2 ^if©^^*i/^A^#j^ifT^^$tis-^M g r 28 y x 4 „ T-mznz 

a y 

tu-;i/«, x 4 itJ\utf^m*xizmmmi~2 o©7;i/*;i/S£^u xi* 

0 — 2, y l£0~2T*&y, fro x + y = 2 tfeS. #R 28 &tf:&X 4 tt-^tl-? 

, n&tfvx^uy, rv u- y^Enm-sik^ 

#»f5r£#-e^£> 0 2[s:^^CfeV^TfflV^?>n-&fi#:^:bT{i> MgCl 2 , M 
g C 1 (O C 2 H 5 ) , M g (O C 2 H 5 ) 2 , S i 0 2 , A 1 2 O3 ^ £fjW£ 

3 0 0 /tm, L< til 0~2 0 0 yctm. <fc *j b < 2 0 ~ 1 0 0 it mf 

®^»> iiitl~l 0 0 Om 2 /g, ^^L<tt5 0~5 00m 2 /g, *B7L^ 
«ttiiS0. 1 ~ 5 c m 3 / g . fH<li0.3~3cm 3 /g Jt^M^ 

*<Dfomfr*>$iib2>Z.trfX~%Z> (J. Am. C h e m. Soc, %Z6 0m, % 

3Q9^-^ a 9 8 330 mm) o ae>tc ±&mmz* it 150^100 
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[0 0 5 7] 

(b) mmm#<D'pte< t^-js*. #*b<w: (a) mmac^Rxf (b) mm 

mmmz^ (a) (b) j&#<d^&<£%— ^^^s^ico 

v^-m, ^ic$ai5gsti^vN^ (a) (b) ja#<z>*j>*s<i:fc 

m^^mit^m-^mMhtcCD^. ^?stt«jsc*-e <a> (b) 

®mfa£ (A) f&#Xte (B) /&#&£v^£^-© 

® (a) /&#xw: (b) &tft$:mmzm&2i*:t=.(D%, (b) ^xt* (a 
) m.^nm^-r^^m. © (a) cb) m^n<Dmm^m^m<^hm^ 

t^m <D (A) (B) Ifc^fc^i&KjRffiJClKbT, *S#£&#£i±3 

if £J9 v> £ d iL % z> . 
[0 0 5 8] 

##§i5fC£v*T&, tMBfl^ft (B-i) ^tfi^toffflf^tt, S*Jt 

L < 1 : 0. 5—1 : 1000, «fc »J L < & 1 : 1 ~ 1 : 50fct 
Z&tfMt. L<, (B-2) ©^Ji^te, M*itT^^b<ttl 

: 5~ 1 : 10000, «fc yflF* U < 1 : 10~1 : 50 0 £ "T £ l> 
(B) £ LT-«J«i:£^1§rLT;BV^«-£-W:, # (B) f&ftum 

{&£<D&mm&fimA&v±mmmft^&&z£tfM£v\>^ (a) m& 
zmfot&mmm&ii. a*jtx% : 5 — 1 : 10000, j:y$f 

^KUl ! 10^1 ! 5 0 0 £ j iv>. 

[0 0 5 9] 

m (b) j&fr c (b-i) (b-2) j&ao jia#:^<p^Maii^ xt* 
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~2 0 0 ^m, #t;L<ttl 0~1 50/tm, SffC^ V < 2 0 ~ 1 OO/tm 
y , &mmm$. MS 20~1 0 0 0m 2 /g, ^L<tt50~5 0 0m 

*>y, 2 o o /im^m^^tm^^<Dm^^m^^z.tt>m^ 0 itmm 

m&2 Om 2 -/ g^mX' 2b Z>£m&tf<&T*tZ> Z. 4: 1 00 0m 2 /g5: 

igfti 0 0 gtfi©^#^MMli, ISO. 0 5~1 Og, #{CO. l~2gt'fe 

s&s^ & ^-r * * p ? j y m&fa z m & ^ n # x% & . 

[0 0 6 0] 

t&SB (A) (B) fifc^j&tFi&KlCJSCT (C) /£#&tf/Xte*I#tf>^ 

SiR^o^mtta^i ^>#>, ^\^r^>, s\zf*y. h;i3L>. is? 

[0 0 6 1] 

*5§^lCi3VATtt, (A) J*#2fctf (B) J*#©^fc< £%—;£<Z>ja# 
fc£ (A) mftm* (B) ja#©4>&< e>lc^Mlcj;4JtfffB ( 

>^«fc^iS3~2 0(Da-3T I/7-f M^-ti ^"n tf l-^>, 1 

-^>5r>. 4-^^-;b-l l-/\^r-fe>, l-Tf-^-r-^, 1 



mirE# 2000-3058430 




#5p 11 — 17 8 6 



ji//v v bjv mm) > l< & 5 x i o -5 ~ i o~ 2i t^//y *j mm) 

gC^-J£ (a l /m&&M) M^r io~5 0 0 0 l < 2 o — i ooo t? 

AO*07;i/^:^AM^Jfca:, M#0. 0 2 — 3, *?£L<fc}:0. 05-1. 
5 0iHT^S. ^mm^Umt- 2 0-6 O^C, 8F*L<ttO~5 0 , C*ea&y 
, Sfe^lBM'&i^ratto. 5-10 0111, ^1<»1~5OH01IT^S 

[0 0 6 2] 
[0 0 6 3] 

S^fe#JC"^Tt±, I^filiilg-10 0~2 5 0TC, ^il<tt-50 

-2 0 Ot:, <fc U*f £ L<te0 — 1 3 OTCTf&S. * fe. fifSfittttcarr Sil 

8 , 4#tc l o o-i o 5 Lv*. £ btc, S-^BfP^tiilS 5#~ 

10H3HSI, S)S£E*{i^* 1/ < ii^BE- 2 0 0 k g / c m 2 G, #IC#£ L < tt 
fiSffi~ 1 00kg/cm 2 
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[0 0 6 4] 

M-^JBitE&JBi* Mx.«> ^>i?>, h;i/x>, ^i/l^>, :n^;i^> 

^1f>&£*©Bi:g^fbfcfg, 

%<D$:m&&t>-&X : b&\ t \ a -^U7-f ^fciftf)^ Lt 
[0 0 6 5] 

©in^^©=b(Dr 19ft. & m^-u ^it$$:>3~2 o©a -yt uyjy. 

[0 0 6 6] 

^fM^fifgfcfc, If - 20-2 00TC, b< It- 10-130TC 
[0 0 6 7] 



i ^ u y \zm^ z=Pffim&$L&mo>i>ft i~iooo 

0g, #}C 1 0-1 0 0 0 g il&S.k^lCM^IitSZil^lt LK ^ 
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m 



a-tl/7>f>©i^i:(ittllmo llC*fL,Tl~l 0, 0 0 0, 0 0 0 m o 
1, #*L<ttl~l, 000, OOOmol. $ «blC$J£ L<{£1~100, 
OOOmolt'feS. Xf Uy<DM&lt> (3L^lsy/zfU\fV» mo 1M 
(0. 01/100) ~ (9 9/1 0 0) , 0*Ktt (0. 0 1/10 0) — 
(5 5/1 0 0), $ e>lC#£ L<lt (0. 01/100) — (10/100) 

3. m,m#i 

^Hffl7>fM (^--;WW^(Z>0!I) ^##lf £*l£ 0 ^3§£LTl£, j§ 
[0 0 6 8] 

[0 0 6 9] 
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(2) Ka^fcitfUf&JtfAa* 6 ©^ 

(3) #M^#*©3^y^-©^*;&t«m«Mttte* [mm] 
B*t?TOJNM-EX4 0 OiNMRif ^SV\ JKT©^#*C 13 C - 

NMR^i' bfr*mi£L. &>T(Djjmz& U»ffiLfe. 
[0 0 7 0] 

3*f*«fi! : 2 20mg/NMR»«E 3ml 
# NMR^^K : 1,2,4- h U * DD'O^/K^ >-d6 (90/10 vol%) 

M/tiS^ : 1301C 
/WI/X#S : 4 5° 

svv*m y L B#|^: 4 # ; 
^»®fS[ : 10;0.0 Ota* 

(a) i -^y^m r & M 

[0 0 7 1] 
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^1 





fk¥>7 h 


mm 


CD 


45.7—47.4 


p p 


O Of Of 






© 


43. 0—44. 9 


P Ft 


C ~ 

o Of or 






(3) 


42.3 


POD 

r r r 


o 

o or or 






® 


40.3 


D D 


o _ 

o or or 






CD 


38.6 


PJP P 


T« r 








36.0 


P_PP 


Sor£ . IkXfP PP 


Tcr£ 




© 


35.5 










® 


31.6 


PP_P 


T0r 






® 


30.6 


PPP 


S or 0 








28.6-29.8 


P$i& 










27.8-28.4 


B^e 








© 


21.2-22.7 


P00 


PPP (mm) , PPB 


(mm) , BPB 


(mm) 




20. 6-21.2 


pee 


PPP (mr). PPB 


(m r) . BPB 


(mr) 








PPB 


(r r) , BPB 


(f r) 




19.8-20.6 


P00 


PPP (r r) 








17.6 


P CC& 










17.2 


Par 








© 


11.1 











[0 0 7 2] 

BU TIB (1) SSJ: U^&fc. 

<*= { C (2) /2+ (4) ] / C (1) + (2) + (3) + (4) +2X (9 
) ) } xioo • • • (1) 

-fsu MAtf±s«© (i) , (2) • • • mtmi *<?)#-ifax ®- • 

[0 0 7 0] 

£M£-#<Z)3£fl£g!il!H£#g^f [ mm ] (^e;1/0/ 0 ) l4> ^ x cfjc^jfttf £<Z)gt 
^S-^l 2-1 4g)->^;i/^^g>m-M^§lS(Z)PPP^<D7>ryjr^^ 
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P= { (12) / ( (12) + (13) + (14)] } X 1 0 0 • • • (2) 

pppits a ^ici/^tMiPPPiiiis a $ m.mv> is >? ± 

(4) ft^Afift (Mw/Mn) ©$J/£ 
GPCI^gf 

:TOSO GMHHR-H (S) HT 

:ift^D7h^7MRlM^ WATERS 150C 



1, 2, 4-hD^D 
145t 

1. o ^ v y v hiv/ft 

2. 2mg/* V U vy 
1 6 0 ^ p y y 

Universal Calibration 
HT-GPC (Ve r. 1.0) 



(5) D S Cfflfe 

^M^^mmMm - ^jw~t±m, dsc-7) &jgv^ o 

mg^lWT2 3 OTCt 3 1 0 *C/#T* 0 TC * 

, $e>ic, ot:t'3msim l o^/#T*#iS£i±&z:£;ic j: y#e>*i 

-^0tT-^ : Tm (TC) £Lfc„ 

(6) #iS#St!*nv h**^:7 

j^T©cfce)icLT, mmmmz&v &t re f©^7AM2 stmc^-c^e 

(a) iftfm 

ffrEHgfftfrMlgl 3 5t:tCgggpbfeTRE F;ft^,MC#AU fft V % T? E$ *&3%fg 
5T}/B3ffSlCT&*lC OT^-ei&MU 3 O^fS*-^ KU W»&^5«»IJCIR 
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-^©^ #MfiJ6a?4 0t/l§HCt5tF5AI 1 3 5t*T?JMBU « 
ffiJM£#fc„ ISfflffli»©fcr-^M©ISIS«:Tpi:U itiJ: »J T p ± 5TC© 

Th CC) HhT&®fc 0 
(b) &fi«gj& 

TREFA7A : GL^X>^tt^ '>'J*m5A 

(4.6^X1 50 mm) 

: G L -9- -fn: )6ftfii mm KBrW 

: -fe^S/a^^tfOK SSC-3100/K>^ 

: G Lif-rai>X^t^ MODEL5 54t-^> 

TREF^-^> : GL-iM ro^ftlg 
^**rj^i§2§ : S^Xitftg! R E X - C 1 0 0 £M 

FOXBOROti MIRAN 1A CVF 



1 OJjAlVzf 

(c) 



7 . 5 g / U y h ;i/ 

5 0 0 v>f 9uV y hJV 
2.0 S\) V v hJl/ft 
3. 4 1 /(m 

^n=ey^p (30~60^*/i/a) 

±0. 2"CJ£<|* 



(?) gf»»tt«P 

7uiZU>&m&{*Z7Uxi&j&LT&WLFr&ftj&L. J IS K-7113 
[0 0 7 4] 
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•ttlfc/i (Z^^fyKfr) J!§L&: 1mm 

• ifuy^^v KS!Jg : 5 0 mm/m i n 

• K-fe;i/ : 10 0kg 
(8) ftSP/WX 

^nif U>M^I:^l/X^bT^^Ml, J I S K-7105 
[0 0 7 5] 

• : 1 5 c mX 1 5 c mX 1 mm {MM)HW-fr= 1 mm) 
: l~2g 

mmmm •. 1 o&m., 
mmmm : 1 8 o ®a_h 

[*;x^/i/x---y-/w\©jlrffij| (g) jr-fi* (g) ] x l o o 

OSScM l ) 

(1) (1, 2' -x^- U>) (2, 1' fcf* (5 - 7x^->f 

3, 4 -*;**-;Hf:7:c.— /l/©-&J& 

3, 4 71/7— U > (5 0 g, 0. 4 1 mo 1 ) ;i3J:tf (1 0 

0 0ml) &"7^*^y*;*#-9-;feJ:rf$?2*n-h«; ETD-h#|2L 
AJS7^^znfi-ea^U, S«#HftT, 8 0TClc#ifrkfc. -toft* . AmftMdK 
St^fc , Bffili^:/?- , ^ (84ml, 0 . 6 3mol) 

<fce>tC*J>o < 'JiTlfc. ^£>;i;iU 4 8^ra*Dl^S^bfc^^>if 

) 3£KJ: y BB^S: 5 4%CDIKipT'#fc (4 0. 3g, 0. 22mol)„ 
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[0 0 7 6] 

3 , 4 /I/ If 7 /b (4 4 . 7g, 0. 24 5mol) StfN-^n 
^T^Vi/y^ ^ F (9 8. 1 g, 0. 5 3 9mo 1) Hil^i (5 6 0ml) 
, (0. 15g) **#-^-;£J:tf 

^AD- 1 L^lS^^^rjtf Tig-^b, ^#BB^,T, 8 or, 1 Bf 

(8 3g, 0. 0 244mol) o 

[0 0 7 7] 

♦ 4 -7i-^- 0 -3r*/U h U;i/(Z)^-J^ 

Z^Z-^-lB&TfV&U - 5 0 0ml AJ&:7^;* a t£T* 

;* # ^ -71/ (240ml) , * (80ml) , 4 -:7:n— ;!/- o VyV 
7*DU* (8 3g, 0. 0244mol) £ £ tfS/T >itl3 (4 1g, 0 

. 6 2 5mol) &»-£U 7 0 TC T? 1 t@KM*Ji# bfc„ H/£»7ft, 7K (3 
5 0ml) 5:tAU Vx. s f-fr^— s rlb (100ml) *e3EIttffi 

bfcc fi^^*&*^A»» &*TV*Bfi$rtfc^*&4 
1 %CDJR^T'#7t (2 3 g, 0. 0 9 9mol)„ 
[0 0 7 8] 

^~A/- o-^-i/V Uy^'—bV (3 3 g, 0. 14 2mol) fej:^ IK 
(13 0ml) (130ml) . * (130ml) *%LA U 45 

fcmmT&. * (8 0 0ml) $:iUi»^^^7^^-T' 
SiftU -ttiS:6 0TCT?«£Effi«6-r*r fc»CJ:>J B«rtt-&4&& 7 0 %©ltR^T*# 
fc (2 7g, 0. 1 0 Omo 1 ) 0 

[0 0 7 9] 

4-7x^-1, 2 -If* (lllf^) 'OifX^/* 

;i/-l, 2 -Z1IFH^>^> (2 7 g, 0. 1 OOmo 1) Si^, ffij^x 



#5p 11 — 17 8 6 
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(4 0 0ml) . (1 6 g) §:SAU 8^raAD^^L^ 0 £ 

I&mT&. *K (5 0 0ml) *Mz.ism L )V3L-'rJ\s (4 0 0ml) TSffi-TS 

z.t.\zn^m^mt=. a (300 mi) T^ai^-rs^ 

£{CJ; »; 8 6%tf>JR^7r#£ (2 8 g, 0. 0 8 6mol) o 

[0 0 8 0] 

6 - 7rc— l -m h^rt/^;b/Jfn;i/- 2 - >f > £V 

^^^nlC-^h y (1. 95g, 0. 0 8 5mol) 33 J: IF Wl/:n> (4 0 
0ml) ?:UAU «*PLJ0s#e> 1 1 0 TC lcM*Lik„ ^©*tC, 4-7oc^;i/ 
-1, (fffi&x^;!/) (2 8g, 0. 0 8 6mol) 0hM>?§$( 

4 0 0ml) ^2»WT^o<»JITlt. IT^TtS b(C3TOiSi 
t&bfcc jKJ&a&T^ (5 0ml) £;&n;U ^VNT*K#Lfc 1 

0 (5 0 0ml) $r*nx.fc„ ^»ffl«:^llt, SKBfcV*'* 

UBW4fc#«S: 7 1 %©JR^T*#£: (2 0 g, 0. 0 7 1 

m o 1 ) o 
[0 0 8 1] 
5 -Z7ai~;\y- 2 - >f > £V 

V^*^y 1 L (7)^-^-7^^. 3 (C 6 - "7 1 -a: h ^ 

2 — (>#;y (20g, 0. 071mol) 
;i/^^r>>F (200ml)*(5g), MtMJ'JA (5 g) 1 2 

oict2 sftmuamLfco fcj&mT&. sc^l^k (soomi) iDx-^ni^^ni 

(5 0 0ml) T'Mlfe. ;£«i*B£#ig> it7^S/«)iT'^lfc 
M^gibSWft^?: 9 4 %<Z)JK^T*#£: (14 g, 0. 067mol 

) . 
[0 0 8 2] 

l- (5-7 3i— )V- 2 ->f lfgg:n^;i/(p-£j& 

2o©liTn- ^^f^V^fe 3 o 0 mlHoP77X3lC*Mt h U «7A (1 
. 7g, 0. 0 7 1 mo 1) 3S<fctfTHF (fb7tKD77>: 100ml) 
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• 
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7mol) fcilFTHF (50ml) fc-^CDflgTD - Mc&A U 3bO-%<D 
mTU- He 5 -7i-;i/- 2 ->f > ( 1 4 g, O. 0 6 7mol)fcJ: 

tKTHF (50ml) fciSALfco 7!<.^~fXP=c^-J]yj^yt,iH J J\y(DT H 

Fiil:iTt, 3 O^HtlffLfc. WT5-7i^-2- 
>f>^V>0THFM§:lTU lB£f!g^iST*fi#L£ 0 HJ»7&, * (1 
00ml) *jja^ i/^JhJi-^-;], (500 mL)^^* 3 £IZ J: »J % 

BWMI: 9 1 %©Wr-#£ ( 1 7 g, 0. 0 6 1mol) o 
[0 0 8 3] 

2- ( l -yn^rt:^;i/) - 5-^i —AsJ y^xD&m, 

• lTn-h#t3 0 0mltX75^3{Cgi#i^TTLiAlH 4 (2. 

Og, 0. 0 5 3mol) fe«kt;THF5 0ml^ALfc„ -£0!>^, 1- (5 
-7i-^-2->f>f-^) ftixf;i/ (17g, 0. O61mol) ©TH 
F»*(5 0ml) < 'J SMSItSggtCiTL^. iiST'3 0« 

tilt 10 0ml Irii^xf ;n-f;V (3 0 0ml) T-#}ffi-r& 
ZLtlZ&y^ JfS2- (1-tFodri/lf^) -5-7x-;W>f>S:6 9% 
©4X^T'#fe (10g, 0. 042mol) o #e>tlfcffi2- (1-kFn^i/ 
ttJV) -5-'7 3i—}V'(Z/Ty&£ZfbVZ7ai—;iZ7yt*'7 4ZS (11. lg 
, 0. 0 4 2mo 1 ) , BkMfiffc;**- L/> (200ml) 53 0 0ml t^75 

^ ^.ZllCigALc J£#Lfc#e>, N-:7*0=E*^£/>>f ^ K (7. 5 g, 0. 0 4 
2mol) £»£o< *J#D3_fc„ -?-(Z>«L mmxi&mMWLf^ ffi&TXmm 

*®4zvmm®$:j3^i±mm (^v->xmt^^uy= 5/n ts-^cj; 

S»ft^$:6 4%0J|K$T'#fe (8. lg, 0. 0 2 7mol)„ 
[0 0 8 4] 

fcfx (1. 2-:c^^>) tr* (5 - ^ai-;i,>f y^y) (D^fc 

iTn- htf£5 0 0 m 1 i-^y ^ ^nizmmnm^TX 2 - (1 -7*n^:n 

"^1/) "^xl-M >r> (8. lg, 0. 0 2 7mol) ;fcJ:lFTHF( 2 0 

0ml) SrgALfc., -7 8t:T*tfX (b'J^f ;i/i/'J;i/) 'Jf 7A75 KOT 
HF^j (1. OM, 27. 0ml, 0. 027mol) £foo< tJjgTLL 



4 6 
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(^*-y->/mt*?-uy= 8/ 1) -rs^h{cj:»;e^$:i 7%© 

JD^T*#£ (1. 0 g , 0. 002mol) 

(1. 2' (1' , 2-x^-l/>) tfx (5-^i-;v-r>^- 

/n^^A^DU KOPJES; 
(1, 2' -x^l/» (1* , tfx (5-7x-M 

(1. Og, 0. 002mo 1) S^THF (20ml) £ 2 0 0 m 1 <D */ =l V 

66 M, 2. 8ml, 0. 004mol) £*p o < »J»T bit. ^fi-C 1 Iftflff 
Lfc^. *iSt«:*£Ee*L3S©«S:<g«|A k d|r^> (10 0ml) T*2@Igfe^Lfe 
• o mhtlfcL i1&<Dtplz. h;i/x> (3 0ml) £&AU $ e> lc © tp iZ V3M.1t 
>\-y — VI± (0. 7 3g, 0. 00 2mol) CD h^X>M(30 iL) ^-7 8 

0ml(CiJil,A^-9-> (2 0ml) £j&bfctfc^%£ 5i&3£^-f-5 

3£lC<fc*; (l v 2'S -ai^ly^) (l' , ..2--n^lx» ^x(5r7i^ 
>f >^-;i/) /\ 7i^Ai/^ n D F ( 1 ) & 4 . 3 %©JRl|ST*#.fc..( 6 8. 4 m 
g , 1 0 0 mm.o 1 ) „ 1 H — N M'R T'iS L f=.1&miZ. &>T<D £. £ V T*&5„ 
[0 0 8 5] 

*H — NMR (8ppm) :7. 60-7. 15 (m, 16 H), 6. 41 (s 
£ , 2 H) , 3. 6 8 (b s , 8 H) 

( i ) mao/s i o 2 mft&mm 

-tfrizmmn&ztifcffiTu- bttg 5 0 0 m 1 as^^m^^izhjv^y (5 

OOMml) £{t&#, 2 0 0TC, 3 R3MSU Ii^TT'Mlfef±>>'J>>7 
gh>U# (4. 0 4g) I#(4 0 0 r. p. m) L£„ fit, 0 °C 

%t&Wl/:n> (2 0 0ml) 1?3[§K ^zf&Z/ (2 0 0ml) T-3 tU^^>^- 



4 7 
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ic&#l£ 0 a im.ftAituvmmmzi:vmmLfr 0 (Aifi#i: 12. 0 

6%) 

-\-frlZ^mmM2tlfc 5 Oral S/n. 1/>^IC^^TT'^\^^> (5ml) 
33£ZT h U >fy^7A'$-9A (2M, 0. 2 5ml, 0. 5mmol)£ 

tt&#> HJfeMi -e#e>tifcMAO/s i o 2 fiftcD'v:/*:/^ y - 

(Alg|g::0. 37mol/l, 6. 8ml, 2. 5mmol) 
£<fclf (1, 2' -x^l/» (l' , 2-3i^Uy) tf^ (5-7i-M> 
■5 s — /I/) r\7=.V2*V9uV KCD^^7'J- ( 1 0 /t m o 1/ml, 0. 
5ml, 5/tmol) $:Mgfi3 OOTfflill:^ 

(2) -fu\z\sya>fsMn& 

7 2 0/tmJt^_h, 10 0g) £{fc&*, 7 01CT?2 0#ffi, SGSMfc&fTo fc. 

ii»W(2 0 0 r. p. m) h'MV 
(2M, 1. 2 5ml, 2._5.m mo 1) ZMitfe. 15^ 
IHi*#L:fc:ffc, S £lC$fcfCM^U£MAO/S i 0 £ ffi3$M££j&|l*_5 #f^jg£P 
Lfeo 3©H3rj& (5 OTC, «£E, 2 0 0 r. p. m) S/S»fi«7 OTC, 

^nbTb>jEb2 8 k g/cm 2 G , H««3 5 0 r. P. m£T% 3 0» 

*H¥ffl« (*H«HI8Mi8:TLC3 5-2 0a) JCTffffl Ujtffi U 

*£fcS:*2fCja*L£. 
<»-ffcl»lhm> 

^7^^^i/-v;i/-^>f >?r^^;i/Xtt$g©>f y l o l o : loooppm 
^^>>^^^^;i/^r^^v jj;bXtt^gO^;b^^^X 16 8: lOOOppm 
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• 



#5p 11 — 178659 



10 0mlHon77X3l:li»t, THF (20ml) £J:tf2->f 
V^nifMVf-^Uff A (1. 69g, 9. 9mmol) ^JSAU -7 
8TCtC^£PL^c f Lt, ^\^-9-^^;i/^^^v^T^ K ( 1 . 74ml, 10 
mmol) £&AL£o -?-<Z)^ i^TD - h <fc U , THF (20ml) &&Tfl 
-^n^E-2- (2 ->f ;i/) (2g, 8. 9 6mmol) (OU^^ 

mzmrhfr. fit, saTsnrai^bfct, * (5m d &&al£ 0 ^ 

-7=-;i/ (10 0ml) mLMo- bfcffi^T, Wttffi&«KSfe«fr!K«lg (5 
Oml) T-3[@I&#L£ 0 ^8WB£#«ffe, »«%©*L3SS*&/\i|r*>S:« 

tiz j: l- ( 2 --f >^-;i/) -2- (1- (2 
• — f yyntf;i/-f >^-;i/) ) (2g) *mt=. 0 

[0 0 8 6] 

7£tC, 2 0 0mli/aU>^{Cii^TT% J/if jl/i-r^ (20ml) 

£<fctfi- (2--o^-;i/) -2- (l- yzfu^jvj ) 

> ( 2 g ) £ b - 7 8 "C iCJfr^riL fcs -t*L, T , n ^-~f 3^1/ U f^A©A 
^r-9->^^ (1. 6-1 M, 10ml, 16. lmmol) £,&AU ^M3F, 8 

l- (2 ->r ^v 2 -— ;i/) -2- (l- (2 ->r y^ntf;i/-f ;i/) ) :n#> 

<DU^?A1&£#£ (2. 14g)„ 
^ [0 0 8 7] 

#£>*lfey^"*i>4& ( 1 . 1 5 g, 3 . 18 mmo 1 ) IZ (10ml 
) Sr&AU - 7 8TClC?fr£PLfc 0 f bt, &£>^C&, - 7 8 riC#£P IT £ 
V^egifeffc/^^A ( 1 . 02g, 3. 18mmol) fei^h^X^ (10 
ml) (DX^V -&Jj5t^-$:FB^X9G(D 1 - ( 2 ->f y^r— JV) -2- (1- 
(2->f y^ntr;i/-r>^-;i/) ) :n# U ^A&tC&ALfc,, fit, ^ 
?ST*8f§ig^U _tS#&5»Jk&. 3?&&«iftbfc«t«; mfc&$-\yy/^* 
»>ffi » »|gj: ^MH-frS^tCjc 1, 2 — x.9 (2 ^ > r^- 

;p) (l- (2— fv ^utf;i/>r ;i/) ) /\7-9/»»?^ny Ffcdfc (o 

. 4 5g, 0. 8 3mmol) 0 ^-NMRT'IgL^Sli, JSAT<0£fc*J 
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[0 0 8 8] 

1 H-NMR (8ppm) : 7. 8-7. 0(m, 8H), 6. 50 (s, 1H 
), 5. 9 2 (d, 1H), 3. 65 (s, 4 H) , 3. 30 (m, 1H), 1 
. 5 0 (d, 3 H) , 1 . 2 5 (d, 3 H) 

W^iA^>4 0 0mK h U y^f ;i/7;^ - >M ( 

2. 0M) &0. 5ml (1. Ommol) gAU 3 5 0 r. p. mXLitb 
<mWLfe 0 — +^lCi*f i^tlit 5 0 m 1 i/a l/>^lCgi^TT* h 
;bx> (10ml) feJ:lFh'J>fy^^7;i/$-i)AA^^>M (2M, 0 
. 5ml, 1. Ommo 1) MAO0hM>M (2. OM, 1. 

Oml, 2. Ommo 1) £«fctfl, 2 -m # > J]/ ( 2 - -f /l/) (1 

- (2 --f y^'nif;!/^^^— ) />7-9A^ny k©^^5'J- 

(lOffmol/1, 0. 2ml, 2. O^mol) 3 #raJIf# 

bfc„ fit, il^7'J-l:t- lz-^JCSMKIKAl/fc. 12 
OOr. p. mT*jf#£g§&Lfc 0 tT !✓> £:£BE 8 . Okg/ cm 2 

Gtc#o< *;£#eu rai$jcy>o< y£fi«5 or*-e#fiLfc. 6o^ra 
utmm i ] 

) zm^Tm*>nfr&yt&mfc¥itm#vzfni?i/yE 2 6 0 0 zm^x. mm 
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#fp^2 6 8 5 2 6 2^m<Dmmmnzm^m^vrc^\yy\f^ (>r>^ 

[0 0 8 9] 

*f¥SS«tf£l L^^U>l/X§g©ffi^--h^l/-^$:80'C{Cin|^L. 3fe# 

2. 0M) £0. 5ml (1. Ommo 1) 3 5 0 r. p. m-ebtfb 

<i#Lfe 0 f ©f, MAOfflhM>M (2. 0 3M, 0. 13ml, 0. 

2 6 mm o 1 ) fci: tfm-f- l/>tf^» (-f l*V 9 U U F©^y 
^>^^U- (5^mol/l, 0. 3 8ml, 1. 9Amol) ^lOt— V 9 V 
-^iC^X^Abfe* -€■■©#**. 1 2 0 O r, p, m^eaUP&.M^fc c #CIC, 
^ntf Ix>&££l7. 0 k.g / cm 2 G IC 3 #4»ttT#JE U ra^tCiaft'S: 5 

o r £ l fe. 6 0 &mm& zmm-Lt^ sjs»t«t; ^^-;-;i/2 0mi 
mzm2izjjkvfe 0 

Si8!iiih^x>4 0 0nil, 1 --fry (30ml) , h'MV^;i/7;b 
<-^A©^^^ 2.. OM) 5:0. 5ml (1. 0 mmo 1 ) gAU 

3 5 0 r. p. mtllif,<i^l / fc 0 f©t, MAO©h;H>i|g (2. 0 
3M, 0. 13ml, 0. 2 6mmol) feitfxf l/>hf^ U>r-^) A 

Z7- ?7l*V> ?U U F<ns\- f*yZ*7V - (5 am o 1 / \ . 0 5 7 m 1 r 2 

9/tmol) h >? U-zf\zm^-<^LK\^t^ 0 ^OgL 120 Or. p. m 

5 1 ffiH#2 0 0 0 - 3 0 5 8 4 3 0 





#^ 11—17 8 6 



"ZMWzmtkisit. #uc 7. o kg/cm 2 Gic3#na^w-T#jEu mmz 
Mi:5oictt#fibt„ 6 o#mm& *mm^t=. 0 &j£*snr«L 

2 0ml l/-:/lC&AU j^R^CD^D tf U> £BftJElC J: y |&5fe Lfc 

MllhM>4 0 0ml, h u-r V^;i/T;U^^^ACD^\^^>^M ( 
2. OM) & 0. 5ml (1. 0 mmo 1 ) gAU 3 5 0 r. p. mTLlie> 
<it#Lfeo — f^CiltH^^fe 5 0 m 1 l/^^tcM^TT' h 
;b:n> (10ml) feiO!hy>fV^7;i/5-'fA^>M (2M, 0 
. 5ml, 1. Ommo 1) 5:gAb, MAO©hM>M (2. OM, 1. 
Oml, 2. Ommo 1) ^itfif l/>^-f ^f-^^-^A^^n'J 
K^^y^^X^U- (10/iMmol/l, 0. 2ml, 2. O/amol) £ 

&AL£ 0 120 Or. p. mT~MW*:ffl%lVt=. e 7. Okg/ 

cm 2 GlClC^o < y £#ffiU 8 Ot;£l?#?&Lfco 6 0^1 

^fc^JSbfc. KlS^Tt, *fiiS©^Ot:ix>€:KJBEJCj:y|»*bfc. fbt 
. S)S?l^l:2L©^^;-;w:gAbt3}<y^Dlfl/>-7-$:ftK$-B:, 6 

[0 0 9 0] 
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[162] 





35 S 


3lteBM 






mmi 










[*] (dl/g) 


1.0 


1.7 


1.8 


1.9 


Z7 


1.5 


0.24 




DirareG C»X) 


iao 


mo 


60.3 


72 2 


829 




79.5 




DnG <«%) 












90.2 
















ft 


2.1 -ins ftAX) 


0 


0 


0 


0 


0.6 




0.7 


1.3-ins Ct»%) 


0.8 


0.3 


0 


0 


0.1 




0.1 




Z1 


12 


Z4 


2.6 


Z3 


Z4 


Z2 


Tn CC) 


132 


130 


158 


160 


132 


126 


129 


3t/7- (*»%) 













ZO 






a2 


0.2 


34 


12 


0.2 


0.5 


0.3 


Tp CC) 


85 


86 


115 


116 


91 


83 


81 


Tp±5 "COKSttSaCwtX) 


89 


91 ; 


33 


68 


94 


88? 


87 


Th CC) 


3.6 


3.4 


9.2 


7.7 


4.1 


3.8 


3.8 


AH <J£g) 


94* 


92*. 


54-. 


79- 


80*5 


78: 0 


63.5 


0.45 x Tm + 22 


81.4 


80.»5 


93.1 


94.0 


81.4 


78.7 


80.1 


& 




1150 


1200 


440 


514 


1060 


1040. 


am 




4Z5 


43.7 


44.9 


15.8 


52.0 


38.0 





[0 0 9 1 ] 
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mm] 

m&^m (i) ^m^mmmmcj:vmmLt=.m^Tmi}'i 2otc^ 
Tm^ i 3 sic, (2) m^j£&mmAmz&vfei,fcmMmAH (j/ mo i 

) £Tm#AH^O. 4 5XTm+2 2©i§^ifcU ( 3 ) #*S#8!I&IC <fc 

u (4) 1 3 5*c, ^jjv>mmtpT*wfeL&mm%;m [*?] (d i/g 



1 
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m m a 



[000183657] 

1. 1 9 9 5^ 5J| 10 

ft m mjR^E^jiTB 6#i# 

2. ^JgfJUIB 2 0 0 0^ 6^300 

ft m m^tPSBgMHi-Tg 6#i# 



